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Abstract
The energy problem plays an important role in sustainable
development, climate change, adaptation and mitigation of pol-
lution. Considering mitigation the transport sector is a major
source of CO2 emissions and other environmental pollutions.
These emissions are constantly growing, necessitating allevia-
tion and the increase in efficiency in this area. This study high-
lights a special theme of this current topic. The aim of this paper
is to investigate the environmental trends of the Hungarian ve-
hicle fleet between 2000 and 2010 in comparison with fossil fuel
prices.
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1 Introduction
Social and economic considerations play a key role in changes
of the natural environment (and therefore climate change). The
increasing frequency of impacts related to climate change have
urged detailed analysis of the subject, much like GHG emis-
sions, preparing for changes, preventing adverse effects and
minimizing damage [16]. According to the Intergovernmen-
tal Panel on Climate Change (IPCC) it can be stated that the
anthropogenic greenhouse gas emissions will continue to drive
change in the future [8–10, 20]. Hungary committed itself to
maximizing greenhouse gas growth at 10% by 2020 compared
to 2005 levels in the non-EU ETS (Emission Trade System) sec-
tors [6, 16]. Several examinations are dealing with energy and
climate policy on a global level [1, 2, 4, 7, 11, 12, 19] but only
limited research papers consider Eastern Europe predominantly
focusing on special fields as the environmental related statisti-
cal analysis of road vehicles. Transport needs to be sufficient
within the space defined by social, economic and environmen-
tal factors so as to satisfy the mobility needs of society in an
economically efficient and environment-friendly way [13, 17].
Transport is a major source of CO2 emissions, which, as op-
posed to industry, is constantly growing, making conservation
and increasing efficiency in this area particularly important. Ac-
counting for 10% of GDP, as well as for 10 million workers, it
is also a major source of pollution and noise emissions. The ad-
verse effects of transport are amplified by congestion, resulting
in traffic jams, aggravation for motorists and even more pollu-
tion [15]. The characteristics of the transport system are espe-
cially interesting in the urbanized areas. The Leipzig Charter on
Sustainable Cities and the Territorial Agenda of the European
Union highlighted the role of local strategies, urban policy and
planning tools in contributing to sustainable urban development
[5]. Among the five main problems identified in the Charter one
is related to transportation that also plays a pivotal role in the
urban quality of life [14]. The explosion in scientific and techni-
cal development seen in the last century has provided humanity
with such tools and technical solutions, which multiply the im-
pacts of influencing the environment exceedingly. Satisfying the
growing needs for consumption inevitably damages the environ-
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ment (see Fig. 1.) while the decrease of environmental pollution
is a fundamental prerequisite of survival [3, 18].
 

Fig. 1. Complex time series of average atmospheric CO2 concentration and average mean temperature on 
Earth 
(source: Tánczos, Török 2007) 
 
2. Methodology 
 
The aim of the present paper is to statistically analyse and determine the trends characteristic 
of the Hungarian vehicle fleet participating in road transport. The analysis of time series data 
on the different vehicle types and changes in the vehicle stock composition provide valuable 
data input for strategies and the implementation of a successful transport policy. As we 
endeavoured to statistically investigate the Hungarian vehicle fleet in the period between 2000 
and 2010 with special emphasis on emissions, we examined the environmental classes, age 
and type of engine of the vehicles. The basis of the investigation was the annual database of 
Hungarian vehicle fleet between 2000-2010. A meta database has been created by the authors 
to analyse the trends of Hungarian vehicle fleet. The total vehicle fleet horizontally (buses, 
trucks, passenger cars) was analysed. 
 
3. Results 
 
The following graphs have been calculated using our meta-database. The graphs are dealing 
with gasoline driven passenger cars, diesel oil driven passenger cars, diesel oil driven HGVs 
and diesel oil driven buses. As the data clearly show, due to the economic crisis and 
increasing price of gasoline, the number of gasoline driven cars is decreasing (see Fig. 2.). 
r2r
Fig. 1. Complex time series of average atmospheric CO2 concentration and
average mean temperature on Earth (source: [17])
2 Methodology
The aim of the present paper is to statistically analyse and de-
termine the trends characteristic of the Hungarian vehicle fleet
participating in road transport. The analysis of time series data
on the different vehicle types and changes in the vehicle stock
composition prov de valuable data input for strategies and the
mplementation of a successful transport policy. As we endeav-
oured to st tistically investigate th Hungarian vehicle fleet in
the period between 2000 and 2010 with special emphasis on
emissions, we examined the environmental classes, age and type
of engine of the vehicles. The basis of the investigation was the
annual database of Hungarian vehicle fleet between 2000-2010.
A meta database has been created by the authors to analyse the
trends of Hungarian vehicle fleet. The total vehicle fleet hori-
zontally (buses, trucks, passenger cars) was analysed.
 
Fig. 2. Gasoline driven passenger cars 
(source: own research) 
 
It is also important to note that a considerable part of the vehicle stock is still comprised of 
vehicles that only meet the EURO 0 standards, giving clear evidence that the vehicle stock of 
Hungary is quite outdated and it takes a long time for it to be renewed (the average age of the 
vehicles is too high). 
Due to the relatively cheap diesel oil and increasing technological safety of diesel motors – 
similar to the international trends – in Hungary diesel motors are gaining a significant market 
share  
(see Fig. 3.). 
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Fig. 2. Gasoline driven passenger cars (source: own research)
Fig. 3. Diesel oil driven passenger cars 
(source: own research) 
 
This is also clear from fuel sales statistics where diesel oil has traditionally been far less 
significant, but has been gaining ground continuously in the past decade. More recent changes 
in taxation are likely to halt this process, however, as they have made diesel less 
advantageous. Another interesting point of this graph is the lack of a clear trend reversal in the 
number of vehicles as a result of the crisis. 
Due to international freight traffic, the average age of HGVs in Hungary has been decreasing 
significantly, and the number of vehicles that complied with older EURO standards has been 
dropping sharply since 2007 (see Fig. 4.). 
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Fig. 3. Diesel oil driven passenger cars (source: own research)
 
Fig. 4. Diesel oil driven HGVs 
(source: own research) 
 
As the figure above shows clearly, the number of HGVs was slightly increasing until 2007 
and has been slightly declining since then.  
 
 
Fig. 5. Diesel oil driven buses 
(source: own research) 
 
The number of buses is nearly constant and due to the international traffic, the situation is 
similar as in the case of HGVs - the average age of buses in Hungary is decreasing 
significantly, although EURO 1 and 2 buses are still present in a significant number (see 
r5r
Fig. 4. Diesel oil driven HGVs (source: own research)
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As the figure above shows clearly, the number of HGVs was slightly increasing until 2007 
and has been slightly declining since n.  
 
 
Fig. 5. Diesel oil driven buses 
(source: own research) 
 
The number of buses is nearly constant and due to the international traffic, the situation is 
similar as in the case of HGVs - the average age of buses in Hungary is decreasing 
significantly, although EURO 1 and 2 buses are still present in a significant number (see 
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Fig. 5. Diesel oil driven buses (source: own research)
3 Results
The following graphs have been calculated using our meta-
database. The graphs are dealing with gasoline driven passenger
cars, diesel oil driven passenger cars, diesel oil driven HGVs
and diesel oil driven buses. As the data clearly show, due to the
economic crisis and increasing price of gasoline, the number of
gasoline driven cars is decreasing (see Fig. 2.).
It is also important to note that a considerable part of the vehi-
cle stock is still comprised of vehicles that only meet the EURO
0 standards, giving clear evidence that the vehicle stock of Hun-
gary is quite outdated and it takes a long time for it to be renewed
(the average age of the vehicles is too high).
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Fig. 6. Gasoline consumption and price (source:
own research)
Fig. 7. Diesel oil consumption and price (source:
own research)
Due to the relatively cheap diesel oil and increasing tech-
nological safety of diesel motors – similar to the international
trends – in Hungary diesel motors are gaining a significant mar-
ket share (see Fig. 3.).
This is also clear from fuel sales statistics where diesel oil
has traditionally been far less significant, but has been gaining
ground continuously in the past decade. More recent changes
in taxation are likely to halt this process, however, as they have
made diesel less advantageous. Another interesting point of this
graph is the lack of a clear trend reversal in the number of vehi-
cles as a result of the crisis.
Due to international freight traffic, the average age of HGVs
in Hungary has been decreasing significantly, and the number
of vehicles that complied with older EURO standards has been
dropping sharply since 2007 (see Fig. 4.).
As the figure above shows clearly, the number of HGVs was
slightly increasing until 2007 and has been slightly declining
since then.
The number of buses is nearly constant and due to the inter-
national traffic, the situation is similar as in the case of HGVs -
the average age of buses in Hungary is decreasing significantly,
although EURO 1 and 2 buses are still present in a significant
number (see Fig. 5.). Further changes in this area are expected
as a result of the reorganization of the regional bus operators of
Hungary.
4 Analysis
The following charts will deal with the consumption and price
swings of gasoline and diesel in Hungary. The effects of the
crisis and rising fuel prices are especially visible in these areas.
The price of gasoline has been increasing continuously, in line
with the international trends (although it should be mentioned
that Hungary has now the highest VAT in Europe at 27%, and
the tax included in the price of gasoline is quite high). Since
2008, the volume of purchased gasoline has been decreasing.
This is in part the consequence of rising oil prices, as well as the
result of the crisis, whereas new vehicle sales have come to a
standstill, and many vehicle owners with unpaid debts had their
vehicles claimed by their creditors.
The price of diesel oil has been increasing continuously, same
as gasoline, but then came to a halt in 2008. The reasons for this
change are largely similar to the case of gasoline, and the way
forward is as yet unclear.
5 Summary
Analysing the statistical data of the Hungarian vehicle fleet
participating in road transport between 2000 and 2010, it can be
concluded that the vehicle fleet is getting slightly younger and
– in line with international tendencies – the share of compres-
sion engine vehicles is gradually increasing due to the moderni-
sation of these engines (and them being more favourable from
an economic point of view). 2001 saw a vital expansion in the
vehicle fleet, but unfortunately cheaper vehicles aged between
9-18 years were also put into circulation. A minor decrease in
the number of ignition engine vehicles from before 1990 can be
witnessed in 2002 and 2003. In 2005 a further drop in the num-
ber of older, ignition engine vehicles can be observed, while the
vehicle fleet is getting younger in a significantly quicker rhythm
regarding the compression engine vehicles, due to a number of
young, 4-5 years old compression engine vehicles being put into
circulation. In 2006 the aging of the ignition engine vehicle fleet
and an essential increase in the number of 22-27 year old vehi-
cles can be witnessed. The change in the age of the vehicle
fleet is slight in 2007. Finally 2008 saw the vehicle fleet getting
younger due to the drop in the number of ignition engine ve-
hicles manufactured before 1990. Changes in the environment
(and within that the climate) and the human actions influencing
these are related to the society and economy. Transport needs
to be sufficient within the space defined by social, economic
and environmental factors so as to satisfy the mobility needs of
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society in an economically efficient and environment-friendly
way. The explosion in scientific and technical development seen
in the last century has provided humanity with such tools and
technical solutions which multiply the impacts of influencing
the environment exceedingly. Satisfying the growing needs for
consumption inevitably damages the environment while the de-
crease of environmental pollution is a fundamental prerequisite
of survival.
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